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Structure and Function of Human Brain
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Through this course, the students are expected to understand the structure and function of the human brain,
and also to perceive brain study as an interdisciplinary research, integrating anatomy, physiology, behavioral and
cognitive neuroscience, neuroimaging, and many more. Furthermore, several techniques for depicting human
brain function and structure in vivo will be introduced, providing students with an opportunity to learn the re-
search techniques of the human in vivo brain studies.
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Understanding Brain
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This undergraduate course introduces the organization and function of the brain and its role in behavior.
Topics include cell biology of neurons, electrical and biochemical signaling by neurons, establishment of neural
circuits and networks. Also covered in the course are mechanisms of sensation and perception, control of move-
ment, learning and memory, language, motivation and emotion and neuronal disorders.
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Neuroscience
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The study of brain is about how the billions of interconnected brain cells make possible the way we per-
ceive the world around us, react to external events, and store past memories. This course introduces these excit-
ing findings on the relationship between brain and behavior, and the biological basis of our consciousness. This
class is open to all undergraduate and beginning graduate students in Psychology, Physics, Mathematics,
Engineering, and Computer Science who do not have previous exposure to biological sciences. The course cov-
ers important neuro-biological concepts unique to nerve cell functions, sensory and motor systems, and the rela-
tionship between brain and behavior. This course is a prerequisite for the ‘Biopsychology Lab’ course as well
as for the intermediate and advanced courses in neuro-science.
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Th1s course is an introductory course in statistics for undergraduates majoring in Psychology. The course
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covers random variables, statistical and computational techniques of descriptive statistics, correlation, regression,
and analysis of variance. There will also be discussion on the experimental design for psychological research
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Brain—Mind—Behavior
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This is a required introductory course for the Brain-Mind- Behavior program option. This course aims to pro-
vide through lectures of participating faculty a broad spectrum of understanding of the brain, mind, and behav-
ior, from the fields of neuroscience, cognitive and psychological sciences.
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Modern biology has advanced dramatically through the application of molecular biology. This course helps
students understand the mechanism of life phenomena related to genes in terms of participating molecules and
their interactions, at the advanced level. These phenomena include the structure of genes and chromosomes,
gene expression (transcription and translation), DNA replication, recombination and repair, as well as regulation
of all these processes.
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We learn basic concepts of linear algebra. Beginning with Gauss elimination and row-reduced echelon form,
we study matrices and linear maps and define determinants. We also learn basic notions of vector spaces such
as basis and dimension. We understand the matrix of a linear map corresponding to a basis change, and learn
characteristic polynomial, diagonalization and triangularization. Moreover, we deal with inner product spaces and,
more generally, spaces with bilinear forms, and then we begin studying elementary group theory in order to de-
fine orthogonal groups. We understand 2-dimensional and 3-dimensional orthogonal groups and their structures.
Meanwhile, we introduce quotient spaces to utilize the induction on dimension.

1

]_l

2 H

o ofd & oy

2 o

]
S

o L1l Sk

hal

30020400 v 2 A% 4-3-2

Differential Equations

Natural and social phenomena are often represented by differential equations. Therefore, studying solutions of
various differential equations is very important to almost all sciences. In this course, we study the basic meth-
ods of solving fundamental differential equations.
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Cell Biology
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This is an introductory course for students who took general biology in first year and deals with major is-
sues in modern cell biology. The main theme of the course is to understand how individual cells can maintain
life and reproduce for the next generation. Emphasis is on (1) structural-functional relationships of the cellular
organelles as well as molecules, (2) flow of genetic information inside cells and tissues, and (3) cell cycle con-
trol, intracellular signal transduction and carcinogenesis Toward this end, the course also deals with the subjects
of cellular physiology, basic genetic mechanisms, differentiation and development of multicellular organisms as
well as inborn genetic diseases This course is a prerequisite for life science majors who intend to continue to
senior courses such as biochemistry, molecular biology, and gross human physiology.
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Neurobiology
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The theme of the lecture is the organization and function of the nervous system. The lecture is divided into
four parts: (1) The structure and function of individual neurons and how they communicate chemically through
synapses. (2) The structure and function of the systems that serve the senses and command movements. (3) The
complex cognitive behaviors including motivation, mood, emotion, sleep, language, attention, and consciousness.
(4) How the environment modifies the nervous system in learning and memory.
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Cellular and Molecular Biology
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This course is an introductory course for the students who took the general biology course in the freshman
year and will deal with the major issues of the modern cell biology. Main theme of the course is how the in-
dividual cells can maintain the lifeness and reproduce for the next generations For that end, the course will
deal with the subjects of cellular physiology, basic genetic mechanisms, differentiation and development of mul-
ticellular organisms as well as inborn genetic diseases It is hoped that this course will provide the premed or
dental students the ability to continue on the upper class courses such as biochemistry, molecular biology, gross
anatomy and human physiology.
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